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[Title of the Invention] SEMICONDUCTOR DEVICE 
[Abstract] 

[Object] In a semiconductor device, the deterioration of the 
properties of the semiconductor chip caused by the interface 
peeling between the die pad and the resin seal as well as the 
damage of the material of the resin seal are prevented. 
[Constitution] The semiconductor device comprises: a 
semiconductor chip 1; a plurality of lead pieces 4 whose one 
end side is connected to the semiconductor chip 1 by a connecting 
line; a die pad 7 having on its one face side a surface 7a, on 
which the semiconductor chip 1 is mounted and bonded, and an 
uneven surface 7c; and a resin seal 8 which seals and fixes the 
semiconductor chip 1 and one end sides of the lead pieces 4 with 
the die pad 7 in such a manner that the other face side 7b of 
the die pad 7 is exposed. 

[Claim] 

[claim 1] A semiconductor device comprising: a semiconductor 
chip; a plurality of lead pieces whose one end side is connected 
to the semiconductor chip by a connecting line; a die pad having 
on its one face side a surface, on which the semiconductor chip 
is mounted and bonded, and an uneven surface; and a resin seal 
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which seals and fixes the semiconductor chip and one end sides 
of the lead pieces with the die pad in such a manner that the 
other face side of the die pad is exposed. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] The present invention 
relates to a resin molded type semiconductor device in which 
a semiconductor chip is sealed with resin. 
[0002] 

[Prior Art] Fig. 2 is a cross-sectional view of a conventional 
semiconductor device. In the figure, 1 is a semiconductor chip, 
2 is a die pad on which the semiconductor chip 1 is mounted and 
bonded by an adhesive agent 3, 4 is a plurality of lead pieces 
which are in substantially the same level as the die pad 2, 
located on both sides of the die pad 2, and extend laterally, 
5 is bonding wires which connect the semiconductor chip 1 and 
the lead pieces 4 on the die pad 2 sides, 6 is a resin seal which 
encloses, seals, and fixes the above components 1-5 in such a 
manner that parts of the lead pieces 4 project laterally. In 
this case, the resin seal is, mostly, epoxy resin based and 
comprises an organic polymer and an inorganic filler. 

[0003] Next, operation is described. The semiconductor 
device, in which the semiconductor chip 1 is mounted on the die 
pad 2 and the semiconductor chip 1 and the lead pieces 4 are 
electrically connected by the bonding wires 5, are molded, 
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sealed, and insulated with the resin seal 6. This molding is 
usually performed by a low-pressure transfer method at a 
temperature of around 180°C. A resin molded type semiconductor 
device manufactured by the above process generally comprises 
materials having different property values (thermal expansion 
coefficient, elastic modulus, and the like). 
[0004] 

[Problems That the Invention is to Solve] Since conventional 
semiconductor devices are formed as described above, especially 
in surface mounting type semiconductor devices, the temperature 
of the whole device increases during mounting to turn moisture 
absorbed by the resin during storage into steam rapidly, so that 
interface peeling occurs between the back face of the die pad 
and the resin seal (9 shown in Fig. 3), causing failures such 
as changes in the properties of the semiconductor chip, a 
deterioration of the strength of the bonding wire portions, or 
cracks in the semiconductor resin seal (10 shown in Fig. 3). 
[0005] The present invention is made to solve the problems 
as described above and aims to obtain a semiconductor device 
that can prevent the deterioration of the properties of the 
semiconductor chip caused by the interface peeling between the 
die pad and the resin seal and prevent the damage of the material 
of the resin seal. 
[0006] 
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[Means of Solving the Problems] A semiconductor device 
according to the present invention comprises: a semiconductor 
chip; a plurality of lead pieces whose one end side is connected 
to the semiconductor chip by a connecting line; a die pad having 
on its one face side a surface, on which the semiconductor chip 
is mounted and bonded, and an uneven surface; and a resin seal 
which seals and fixes the semiconductor chip and one end sides 
of the lead pieces with the die pad in such a manner that the 
other face of the die pad is exposed. 
[0007] 

[Operation] Since the back face side of the die pad of the 
semiconductor device in the present invention is exposed, 
stress that acts on the resin seal is eliminated on the back 
face side . In addition, the uneven surface improves the bonding 
strength with the resin seal, thus preventing interface 
peeling . 
[0008] 

[Embodiment] Embodiment 1. Embodiment 1 of the present 
invention is described below with reference to a drawing. Fig. 
1 is a cross-sectional view showing a semiconductor device in 
Embodiment 1 of the present invention. In the figure, 1, 3 to 
5 are similar to conventional ones, and thus their description 
is omitted. 7 is a die pad which has on its one face side a 
surface 7a, on which a semiconductor chip 1 is mounted and bonded, 
and an uneven surface 7c, and has the other face side 7b as an 
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exposed surface, 8 is a resin seal which seals and fixes the 
semiconductor chip 1 and one end sides of the lead pieces 4 with 
the die pad 7 in such a manner that the other face side 7b of 
the die pad 7 is exposed. 

[0009] Next, operation is described. Since the whole of the 
other face side 7b of the die pad 7 is exposed, the interface 
between the resin seal 8 and the other face side 7b of the die 
pad 7 is eliminated, so that interface peeling at the resin seal 
8 and the back face side of the die pad, which is caused by various 
stresses due to the curing shrinkage, thermal shrinkage, and 
temperature cycle of the resin seal 8, high-temperature storage, 
and the like, can be eliminated, and at the same time, the 
occurrence of cracks in the resin seal 8 can also be prevented. 
In addition, the uneven surface 7c provided on the die pad 7 
increases the bonding area of this region and the resin seal 
8, so that occurring stress can be addressed adequately to 
prevent the interface peeling between the die pad 7 and the resin 
seal 8. 

[0010] 

[Effect of the Invention] 

As described above, the semiconductor device in the 
present invention comprises: a semiconductor chip; a plurality 
of lead pieces whose one end side is connected to the 
semiconductor chip by a connecting line; a die pad having on 
its one face side a surface, on which the semiconductor chip 




is mounted and bonded, and an uneven surface; and a resin seal 
which seals and fixes the semiconductor chip and one end sides 
of the lead pieces with the die pad in such a manner that the 
other face side of the die pad is exposed. Therefore, a 
semiconductor device can be obtained which can prevent the 
deterioration of the properties of the semiconductor chip 
caused by the interface peeling between the die pad and the resin 
seal and prevent the damage of the material of the resin seal. 
[Brief Explanation of the Drawings] 

[Fig. 1] Fig. 1 is a cross-sectional view showing a 
semiconductor device in Embodiment 1 of the present invention. 
[Fig. 2] Fig. 2 is a cross-sectional view showing a 
conventional semiconductor device. 

[Fig. 3] Fig. 3 is a cross-sectional view showing a bad state 
in a conventional semiconductor device. 

[Explanation of References] 

1 : semiconductor chip 

4 : lead piece 

5: connecting line 

7: die pad 

7a: mounting and bonding surface 

7b: exposed surface (the other face side) 

7c: uneven surface 

8 : resin seal 
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